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Arsenomethane vas first preparad by Auger (1) ty the rsduction of
methylarsinic acid wita hyEopholphorn- acid. The compound is a yel.ow, o0lly
subgtence with J BP of 190" at 15 sa. The molecular weight determimaiion
carried out by Auger (oryoscopically, in benzens) gave tho walue 300 - 3h).
On this dasis Auger escribpd the formmle ((!R}Iq),. to this compound, vhich
he cailed "metkylarsenic.”

Later, Pertheim (2), on the bhsia of certain resctions and analogies,

- asoribed the formula CH,As = AsCE; to this compound und cdlled 1t "srsenome-
thane.” A more cxast determination of moleoulsr weight wék carried out by
Steiukop? (3), who obtained the values 428, 436 and thereforo assigued the
folloving cyelic structure tc tde compound:
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nhd . anTYad 1+ "pentamethylnentaraine.” The value for \t,he‘mo'lec_vular weight
fonnd by Steinkopf wes later confirmed by Palmer (uy. ' '

Auger sleo noticed that this compound, which from now on we shall
rofer to as "arsehomethane” for the eake of simplicity, polymerites vory
read1ly, forming & #olid, intersely colored gonipound, insclikle in ordinary
solvents, with the same summary formula. The physical properties of this
compound. (1nsclubility in ordinary solvents, and the fact that it does not .
melt without decomposing) indicate its great moleculer veight. Auger gave
this compound the formula (CH3Aa)n. The value of n 18 still unknown. ’

®yidently, there exists not one but e geries of arsencmsthans
polymers es several polymsrs, differing considerably in external appear-
ance (frem érenge to almost black), lave been described in the literatare
(1,4). Up to now, these polymers have not been sibjected to any detailed
investigation. This ie undoubtedly due to their physlcal propertles --
ingolubility in the ordinary solvents. : . _

In the present peper our objective is to discover whether cyclic .
polymers are firmed during the polymerization of arsencmethane, or whethor
polymerization is sccompanied by the formation of am open chain of the
main valenclsa.

.. For the-goli*ion of this problem we twrmed our attention io.an
observation of ‘Avgsr, ‘Who remarksd thet polymerization. of -arsenomethane
ig scusiderably eccelératod {caused 7 M.K.) vwhen it comse intc comtmet
with bydrochtmric acid. We uvsed this observation of Auger in the follow-
ing manner: .

If cyclic polymers are formed during the poiymerization of arsepoms-
Lhane, the ccmposition of the polymer must be in exact corresponience
with the formulA CEae. If, on the other hand, an cpen chain of the
pain valencles is firmed during polymerization, the composition of the
polymer should not correrpond to the simple formuls a8 it is to be expested
that the polymer molecule will contain some ond groups or atoms acting a2
end groups.

To demoratrate the presence of end groups in the polymer molecule,
,we brought ebout the polymerization of arsenomethane by the addition of
aidodcereine, rockening thet in thiz sase the lodins atoms weuld act as
erd groups in tha polymer molecule:

I—-l}a — Ala _Ai -1
CE. CH ¢
3 3/,,2°%3

’ The cholce wau iﬁfl\:enced by the high atomic weight of iodine, and the
easa with which it can be determined.

The polymorization of araenometchans wes carried out in the Frllowing
msmmer: 1.25 iodine (0.U1 gm/at) vas edded to a solution of 3.6 gm
arsenomethane (0.0” gm/mo’l.) in 15 cc of dry benzene. The resultant solution
vas left for 2 days et room tempersture (15 - 20°). Afiev = deye,the dark
precipitate which had been deposited wes filtered off and washed geveral
times with bengens, alcohol and ethsr (solvents in which wethyliodoarsine
i1s reedily eolu'bles; 1.5 gm of an almest tlack substanse vae obisined.
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aubstesce: " C00183 @u AgT
" 0.0178 gm AgT .
33.50 ¢e 0.IN NapSa0
31.1 cc 0.1F Nags® .,0.
I5h9,5hu ‘e 78.88, 75.38

The- 1odines content of the polymer obtained armot be. reduced.ly
waghing. Condequently, ite’content is not determined by -adsorption
phénomsna, but by the: fact that the iodine actually'forms pert of the
polymer moiecule. This 18 aleo indicated by the’ fast that aven. a sharp
docrense’ in the amount of lodine taken for the resctlon: (1/100 1) makes
no eseential difference to the composition of the polymer ‘cbtained,

merely decreasing. the yieﬂd. On. adding lodine to ths filtrate, the
arseromethane polym.r is Troduced es before.

This date afforde convincing evidence tiat the moleculs of the
arsenr: athane polymsr. contains end groups (3n the case glven, their
role g playoed by ‘1odine atoms). Further evidence ‘is provided by our
-8xper .asntp on arsenomethane polymerizaticn using various ‘amounts . of
‘solvent, - A is: well miown’(Staudinger), when- polymerization takes place
in: more dilute solutions »-the polymers obtainsd have s lower degree of
polymerization, 1.8., they comtain a groater percen‘c.age of ‘end groups.

o+ Tt18 netural that in’ the cose of adsorption the reveras would hold
good. "The above: experimsnt was carried out in 15-¢c of bengens, .-If,
with the 1nitial .quantitles unchanged, the experimenc is. carried out. in
50 cc of benzens, the. polymer obtained containg 8.67% of iodine. A
farther incresse in the quantity of benzene up to 260 cc ledds to ths
formetion of a pclymer containing .06 percent of iodine.

It 18 mosy to determine the degres o° polywerization of the polymers
prepared from their r0dine cuntent:

T"or e polyme“ vith 9 05% I n = 27.10, mol waight = 2,693
B8.674 T n - 29.73, mol weight 2,930
.o " * 5.47%I n - 48,76, mcl woight « 4,343

Turning now to the conditions of volymerization, deacribed hy Auger,

an interestinrg conclusion can be drawn: It iu quite natural thet a polymer
of the struccure

CH3

I—Ale —-(Aa)—- Als -1

1
¢y - | CHy

-2

shonld contain as end groups either -chlorine atoms \pohneruation in the
presence of ECl) or hydroxyl srovps (polymerization was carried out 4m the
prasencs of vater), It 1s obvious that & polymer of this composition
could be preparsd from arsenomethans cnly in the pressnce of en oxitizing
agent., Alr alono may have been the oxidizer in Auger's expsriments, One
can readily conclude from wkat has beem said that polgwerisetion of
erpenomsthane camnot occur in the absonce of air, In faet, if the
poBsibility .of oxidztiom of arssnomethans is completely exaladsd, it dose
not polymsrize even in the yresence cf hydroohloric acid, As arsencms-
thane oxidizes very easlly, thie can best be achisved by adding a reduc-
ing agent to the hydrochloris avid m:lxturo. Hypophosphorous adid is 4he
most suitable for this purpose.
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o Polymerize.’cion ot areenomethane resulte in the:. formtim of
: macrcmolecules .of - the gwneral formila’ (I).
2. Polymers of arsenomethane were prepa.red in vhioh 1odine utou

act as end groups.. . '
3. It was shown that polymerizacion does not occur undar cunmtionn.

where end groups ca.nnot be farmed.
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Auger, C R.;138; 1706 (190k).
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8. Palmer and A. B, Scott, J. Am. Chem. Soc., 50, 536 (1928).-
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